led March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 1 of 1 1 



Line card CPU 10 



_ OC-48c/12c/3c 



OC-48c/12c/3c Line card 2-1 



Transceiver - /Demapper 



POS Mapper _ 



Forwarding 
Engine 



OC-48c/12c/3c 
Transceiver 



POS Mapper 
/Demapper 



Forwarding 
— Engine 



OC-48c/12c/3c Line card 2JS[ 




Fig .1 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 2 of 1 1 

2/11 



Local or Global embedded CPU 



Routing 
Engine or 
Board 
SNMP 



Forwarding 
Engine 



ASIC or 
FPGA or 
Multi- 
RISC 



4 1 4-4- 



LCP 


SNMP 




RIP 


BGP 








UDP 


TCP 




OSPF 



ft 



Filter function 



To/From other Node 



Ipv4/Ipv6 



TCP/UDP 


Ipv4/Ipv6 


LLC 


LAPS 


MAC 


SDH 



Ipv4/Ipv6 



TCP/UDP 


Ipv4/Ipv6 


LAPS 


LLC 


MAC 


SDH 



Ipv4/Ipv6 



"IP over SDH" Protocol 
"IP over SDH" Network 



Fig. 3A 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 3 of 1 1 

3/11 



Low Order VC 



High Order VC 

Multiplex Section 
Regenerator Section 

Electrical/Optical Section 



} 
} 



Internet Protocols 



LAPS 



} 



Internet Protocols 



VC11, VC12, VC2 
Multiplex Section 
Regenerator Section 
Electrical/Optical/Radio Section 



} 



FIG.3C 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 4 of 1 1 



8 7 6 5 4 3 2 1 



0 


Flag 

I 1 1 1 1 1 0 


Octet 1 


Address 

(a single octet) 


2 


CONTROL 


3 






4 




Information 




FCSdst octet) 


N-4 


FCS(2nd octet) 


N-3 




FCS(3rd octet) 


N-2 




FCS(4th octet) 


N-l 


0 


Flag 

1111110 


N 



FIG. 4 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 5 of 1 1 



Data Link Primitives 



Physical Layer Primitives 




SAP of Data Link Layer 



SAP of Physical Layer 



Fig. 5A 



DATA request 




DL-TJNACK- 
DATA indication 



Fig. 5 B 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 6 of 1 1 

6/11 



IOSL 
Framer/ 
De-framer 



Network 
Processing 

Engine 



OC-48c/12c/3c Line card 2-1' 



Serial 
Backplane 
Transceiver 



IOSL 








Network 


Framer/ 




FPGA 




Processing 


De-framer 








Engine 



Serial 
_ Backplane 
Transceiver 



OC-48c/12c/3c Line card 2-N' 



Switch 




Fabric 3 




/ 




Routing processing 


and network 


management unit 


(Embedded 


System) 


4 


OSPF, BG 


3 ,RIP, 


RSVP,CR-LDP, 


System SNMP 



Fig. 6 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 7 of 1 1 

7/11 




Fig 7 





^ 261 Bvtes ^ 














Al |a2 i 


Payload 
(261 Byte x 9 Row) 


; 


k 


HI j H2 | 




9 Rows 


Multiplex 

Section 

Overhead 




1 





Fig. 8A 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 8 of 1 1 

8/11 



SONET POH 



Jl 
B3 
C2 

Gl 
F2 
H4 
Z3 

Z4 

Z5 



Jl 
B3 
C2 
Gl 
F2 
H4 
F3 
K3 
Nl 



O 



Payload Capacity (2340 Bytes) 



261 Columns 

Fig. 8C 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 9 of 1 1 



9/11 



Unscrambled d 
input 



D43 




D3 




D2 







43-bit shift register 



Scrambled Data 
output 



Unscrambled E 
Output 



D43 


► 


D3 


► 


D2 




Dl 











43-bit shift register 



Fig. 9B 



Scrambled Data 
Input 



Shaohua YU, filed March 13, 2001, Q-62104, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 1 0 of 1 1 



10/11 



Frame of RFC 1662 






* PPP frame ► 




Flag 
0x7e 


Addr 
Oxff 


Ctrl 
0x03 


Protocol PPP information Padding 
8/16 bits * * 


FCS 

32/16 bits 


Flag 
0x7e 


Inter frame fill 
or next Addr. 
















Flag 
0x7e 


Addr 
Ox** 


Ctrl 
0x03 


Information of LAPS, IP Packet 


FCS 32 
bits 


Flag 
0x7e 


Inter frame fill 
or next Addr. 




SAP Is 


LAPS frame w 





Fig. 10 



LAN 




Fig. 11 



Shaohua YU, filed March 13, 200 1 , Q-621 04, DATA TRANSMISSION APPARATUS AND METHOD FOR TRANSMITTING DATA 
BETWEEN PHYSICAL LAYER SIDE DEVICE AND NETWORK LAYER DEVICE, Sheet 1 1 of 1 1 



7 6 5 4 3 2 1 



Flag 

0 1111110 



Address 

(a single octet) 



FCS (1st octet) 
FCS (2nd octet) 
FCS (3rd octet) 
FCS (4th octet) 



Flag 

0 1111110 



Octet 1 
2 
3 

4 
5 
6 

N-5 
N-4 
N-3 
N-2 
N-l 



Fig. 12 



Frame of RFC 1662 



PPP frame 



Flag 


Addr. 


Ctrl 


Protocol 


PPP Information 


Padding 




Flag 


Inter frame fill 


0x7e 


Oxff 


0x03 


8/16 bits 




32/16 bits 


0x7e 


or next Addr. 



Flag 


Addr 


Ctrl 


SAPI 


Information of LAPS, IP packet 


FCS 


Flag 


Inter frame fill 


0x7e 


0x04. 


0x03 




32 bits 


0x7e 


or next Addr. 



LAPS frame 



Fig. 13 



